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SOIL SALINITY IN WESTERN AUSTRALIA 
The background to Western Australia's soil salinity 
problems, and a description of the main types of 
salt-affected land, by Senior Soil Research Officer, 
S. T. Smith, B.Sc. (Agric.) 
SOIL SALINITY has followed the agricultural development of many Western Austra-lian soils, and has occurred at intervals of from 10 to 30 years after clearing 
the native vegetation. Most of this problem occurs in the areas of lower rainfall, 
that is, the 12 to 25 inch rainfall zone. 
Within this area about 23 million acres 
of land have been alienated. Salt affected 
land within this same area comprises 
about one million acres, although of this 
only 200,000 acres has become salt affected 
as a result of agricultural development. 
The remainder is made up of salt lakes 
and channels which were salt affected 
before agricultural development. 
TYPES OF SALT PROBLEM 
In the Western Australian wheatbelt salt 
encroachment assumes three distinct 
forms: 
1. Valley Water Logging. 
In this type of salt land, the most exten-
sive of the three forms, the land is under-
lain by shallow water tables—usually six 
or seven feet from the surface. It is 
common in broad, flat valleys of low 
gradient. The underground water varies 
in salinity from about 1,000 to 4,000 grains 
per gallon common salt, compared with 
sea water at about 2,400 grains per gallon. 
2. Salt Seepage. 
Salt often appears on hill slopes where 
water seeps out on the surface. These 
seepages are most common in wetter dis-
tricts. Seepage water varies from quite 
fresh up to about 800 grains per gallon of 
common salt (NaCl). Salt seepages vary 
from a few square yards to 10 to 15 acres in 
extent, and while the total area of such 
salt affected soils in Western Australia is 
not large, they act as focal points for water 
erosion. 
An area where water seepage 
on a slope has caused a bare 
salt area to develop. Conse-
quent erosion Is obvious. 
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3. Dry Land Salt. 
In this type, water tables or "free" water 
are absent. It usually affects only certain 
soil types, such as the powdery "morrel" 
soils. 
ORIGIN OF SALT 
While a certain amount of salt in the 
soils of Western Australia could be the 
result of marine submersion it seems most 
likely that the salt brought in from the 
sea and deposited by falling rain is the 
major source. Various workers have 
measured atmospheric accessions and have 
shown that salt is deposited in fairly large 
amounts in the near coastal districts but 
that the amount decreases as one pro-
gresses inland. On the west coast, 100 to 
500 lb. of salt an acre may be deposited 
each year, while 160 miles inland the 
figure is no more than about 15 lb. of salt 
an acre, and some of this may be of ter-
restrial origin. 
In areas of sufficient rainfall and suit-
able topography much of this salt is ulti-
mately washed into the streams and river 
systems and returns to the ocean. There 
are, however, many areas of flatter topo-
graphy in which this cycle is not com-
pleted and accumulations take place. One 
must of course look upon such accumula-
tions as occurring over a very long period. 
MECHANISM OF SALT ENCROACHMENT 
Salt encroachment in Western Australia 
is the result of an unfavourable moisture 
balance in the soil. This moisture balance 
may be examined under two sets of 
conditions. 
Firstly on heavy textured virgin soils 
under low rainfall conditions most of the 
rainfall is utilised where it falls. Conse-
quently there is little or no removal of 
salts and it is possible for them to go on 
accumulating zoithin the soil profile. Any 
conditions allowing this salt to subse-
quently accumulate at the soil surface will 
give the dry land salt problem to which 
reference will be made later. 
Secondly we can envisage conditions in 
which there is some removal of cyclic salt 
by seepage waters even under virgin land. 
However, should this rate of seepage in-
crease beyond the capacity of the country 
to discharge it safely into active river 
systems, accumulation can take place. This 
increase in seepage occurs as a result of 
clearing native vegetation and replacing 
it with plants not capable of utilising the 
same amount of moisture. This upset in 
moisture balance, with a resultant increase 
in water seeping to lower levels without 
effective discharge into rivers, gives rise to 
two types of salt encroachment—hillside 
seepages and valley waterlogging. These 
principles can be illustrated by examining 
each type of salt problem. 
1. Hillside Seepage: The removal of the 
deep rooted perennial native plants so 
reduces the amount of rain utilised where 
it falls that there is a considerably greater 
surplus of unused rainfall after clearing 
than before. If subsoil conditions permit, 
this water seeps to lower levels, dissolving 
salt as it goes. Should this seepage water 
be forced to the surface by the presence 
of any impervious soil horizon such as a 
clay bar, then a moist area appears. As 
continued evaporation at the surface re-
moves the water where it breaks out, a 
salt accumulation gradually develops. Thus 
A small valley 
In which a ris-
ing saline water 
table has caused 
death of vegeta-
tion and severe 
s a l t encroach-
ment 
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the essential factor for this type of problem 
is seepage water being forced to evaporate 
at the surface. Such a problem can develop 
even with comparatively fresh water. 
2. Valley Waterlogging: Much of the 
unused rainfall moves downward beyond 
the root zone, seeping to lower levels. It 
may not necessarily break out on the hill-
side to give a seepage problem, but may 
continue to seep down into the valleys as 
underground water, and may ultimately 
enter the rivers as seepage. But if the 
movement into a valley is faster than 
underground movement from it, an under-
ground accumulation of this water can 
take place. In this way watertables can 
be gradually brought closer to the surface. 
When the water is six or seven feet from 
the surface it is able to rise by capillarity, 
and on evaporation at the surface a salt 
encrustation remains. 
Many of the broad flat valleys which 
were once active river systems of Western 
Australia are affected by valley waterlog-
ging. The substantial reduction in gradient 
from the sloping land compared to the 
valleys is believed to be partially respon-
sible for the build up of underground water 
in the valleys. Another contributing factor 
is the relatively shallow granitic bedrock. 
In some wheatbelt districts large areas of 
the most fertile soils have become so 
affected. 
Flooding of the surface is often thought 
to be a cause of rising watertables. While 
this may be a contributing factor it is by 
no means the major one. Detailed studies 
of underground water movement have 
been conducted in many of the valleys of 
Western Australia and these studies have 
shown that the watertables arise primarily 
from underground seepage from the higher 
country into the valley, and not from flood-
ing. However, because it destroys plant 
cover, flooding does help the upward 
movement of salt from the subsoil to the 
surface. 
TYPE OF SALT 
All salt-affected soils in Western Aus-
tralia are characterised by a high level of 
soluble salts. In addition, all salt-affected 
clay soils also have a high level of sodium 
in the exchangeable cations. Approxi-
mately three-quarters of the affected soils 
could be classified as saline alkali. 
PREVENTION OF SALT ENCROACHMENT 
As a result of considerable experimenta-
tion in Western Australia three main 
principles have been shown as important 
in the handling of saline soils. 
(1) Grazing control. 
(2) Suitable cultivation. 
(3) The use of salt tolerant plants. 
1. Grazing control is the most import-
ant single factor in the re-establishment 
of plant cover on affected soils. Completely 
bare areas will colonise with natural salt 
tolerant plants if grazing protection is 
imposed. While many of these plants are 
not very useful or productive they do 
enable many more useful plants to subse-
quently become established. 
2. Suitable cultivation under Western 
Australian conditions is important for two 
reasons. Firstly, the cultivation allows 
rain penetration by breaking the surface 
seal which readily develops on affected 
soils. Without water penetration one 
cannot reduce the high surface salt con-
centration which develops. It is extremely 
difficult for germination to occur without 
this reduction in soluble salts at the 
surface. Secondly, cultivation leaves a 
roughened surface which traps seeds which 
would otherwise be blown off the wind-
swept bare areas. 
3. Salt tolerant plants: The choice of 
plants for salt land in Western Australia 
depends on many factors, such as rainfall, 
type of salt affected land and severity of 
encroachment. In general, however, one 
can summarise the position as follows:— 
For seepage areas which remain moist 
throughout the year the most successful 
plant is the summer growing Paspalum 
vaginatum which is an herbaceous peren-
nial. Winter growing species such as 
Wimmera ryegrass (Lolium rigidum) can 
also be quite useful. 
For mildly affected areas of either the 
dry land salt or the valley waterlogging 
type one can, by persistent cultivation and 
sowing, re-establish a normal plant cover 
and reduce the high surface concentration 
of salt. These areas can then be returned 
to their normal crop rotations. 
For severely affected areas it is not 
economic to attempt to return the land 
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An extensive area of "dry land" salt, once completely bare, being colonised with, bluebush (Kochia brevifolia). 
to its former use. Such areas are more 
suited to the sowing of a perennial salt 
tolerant plant which does not require re-
peated cultivation and sowing. A produc-
tive salt tolerant perennial such as blue-
bush (Kochia brevifolia) which also has 
the capacity to spread rapidly, is particu-
larly suited to such conditions. 
The use of bluebush in particular has 
made salt land reclamation on some of 
the severely affected soils a very attractive 
economic proposition. 
References on Salt Land Reclamation: 
Aspects of salt land reclamation and 
management are dealt with more fully in 
bulletins 2324, 2400 and 2630, obtainable 
from the Department of Agriculture. These 
bulletins have been reprinted from the 
references quoted below. 
Burvill, G. H., and Marshall, A. J.—Pas-
palum vaginatum or Sea Shore Pas-
palum. Jour, of Agric, W.A., June, 1951. 
Smith, S. T.—Handling Salt Land. 
Agric, W.A., Nov., 1956. 
Jour, of 
Smith, S. T., and Malcolm, C. V.—Bringing 
Wheatbelt Salt Land Back into Pro-
duction. Jour, of Agric, W.A., May, 
1959. 
Smith, S. T.—Reclaiming Salt Land with 
Bluebush. Jour, of Agric, W.A., Jan., 
1960. 
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